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MANUALLY REPLACEABLE PROTECTIVE WEAR SLEEVE 



FIELD OF THE INVENTION 



The invention relates to a readily- 
replaceable protective wear sleeve for a bit holder. 



BACKGROUND OF THE INVENTION 



The present invention relates to mining and 
construction cutting bits and holders, the holders 
being attached to a rotating cutting drum. The holder 
includes a replaceable wear sleeve that receives the 

10 cutting bit tool . 

Cutting tools are subjected to large torques 
and loads. The cutting bits generally need to be 
replaced daily. Since the cutting tools require 
routine maintenance there is a preference and need in 

15 the industry to construct a cutting tool assembly that 
is easily and quickly replaceable in the field. 

The holders are often designed to permit the 
cutting tool to rotate to avoid uneven wear of the bit 
tool holder and cutting bit. This rotation of the bit 

20 causes the holding surface of the bit holder to wear at 
an accelerated rate. The bit holders become unusable 
after they wear causing the cutting bit to stop 
rotating or to fall out of the bit holder. The bit 
holders take a significant amount of time to replace, 

25 typically either by blow torching off the old bit 

holder and welding a new bit holder onto a rotatable 
drum, or by mechanically removing the old bit holder 
mechanically fixing on a new bit holder. 



30 prior art a replaceable wear sleeve is inserted into 

the bit holder. The sleeve limits the internal wear to 
which the bit holder is subjected by the cutting bit 
tool. Eventually these wear sleeves fail and must also 
be replaced. Prior art wear sleeves are provided with 

3 5 an upstream shoulder that surrounds the aperture of the 



To extend the life of bit holders in the 
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bit holder to resist the axial forces and loads that 
would otherwise be directly absorbed by the exposed top 
face of the bit holder during operation of the cutting 
tool to prevent wear of the bit holder. Nonrotating 
5 wear sleeves tend to wear unevenly on upstream shoulder 
of the protective sleeve. 

In U. S. Patent 5,088,797 to O'Neill, a 
replaceable wear sleeve for bit holders is disclosed. 
The wear sleeve is fixed to the tool holder by 

10 interference fit. The interference fit is designed so 
as to permit the sleeve to be removable in the field. 
Such interference fit designs require precise 
manufacturing tools for cutting out the outside 
diameter of the wear sleeve and precision honing 

15 equipment for constructing the sleeve holder bore in 

the bit holder. The holding and cutting equipment for 
such precision is costly and the manufacturing steps 
time consuming. Slight deviations in the outside 
diameter of the sleeve and diameter of the bit holder 

2 0 bore affects the amount of interference and results in 

large variations in the amount of manual force 
necessary to remove the wear sleeve from the bit 
holder . 

In the prior art designs such as in U. S. 

25 Patent 4,542,943 wear occurs between a replaceable bit 
holder and a support block that is welded onto a drum. 
The contacting joint surfaces between the bit holder 
and support block in this prior art wears during the 
lifetime of the assembly on account of a yaw movement 

30 imposed upon the pick tool assembly during cutting 

operations. In some less friendly environments silica 
accumulates between the bit holder and support block 
and the wear rate between the bit holder and support 
block significantly increases. This continual wear 

3 5 between the holder and support block also requires that 

operators constantly tighten the fastening bolt to 
adequately secure the bit holder to the support block, 
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preventing undesirable catastrophic failure caused by 
rocking and fretting as the bolt becomes loosened. In 
some severe environments the wear between the blocks 
and bit holders becomes so great that the support block 
5 and bit holder have to be serviced as frequently as on 
a monthly basis. 

In Montgomery 4,542,943 the T-shaped shank 
that fits into the support block groove includes a 
preferential failing groove situated along the 

10 peripheral surface of the shank. Cutting tools are 

employed in constructing this peripheral groove about 
the shank. This groove is costly and time consuming to 
manufacture . 

Applicant has invented a non-rotatable wear 

15 sleeve that will significantly reduce wear of the bit 
holder but can still be removed manually while the 
mining equipment is at its field location. 

SUMMARY OF THE INVENTION 

The applicant's invention is a wear sleeve 

20 for a mining bit holder that attaches to a mining drum. 
The mining bit holder includes an aperture, which is 
adapted to receive a wear sleeve. The aperture is a 
stepped bore with the end portion adjacent the cutting 
tool having a larger diameter than the bore's opposite 

2 5 rearward end. 

The wear sleeve in the present invention 
comprises a rearward split portion and an intermediate 
cylindrical portion and a forward shoulder portion. 
The outer diameters of the wear sleeve intermediate 

30 portion and rearward split ring portion are uniform. 

The wear sleeve is inserted into the bit 
holder's stepped bore aperture. The split ring portion 
is radially compressed by the smaller diameter rearward 
end as the sleeve is hammered into the bit holder. 

35 The split ring portion forms frictional contact with 
the opposite end portion of the aperture. This wear 
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sleeve friction fit can be easily removed manually in 
the field. 

Applicant's wear sleeve has a collar that is 
thicker than those collars used in the prior art to 
5 improve the wear resistance of the sleeve collar 
portion that faces the mined materials thereby 
extending the life of the wear sleeve. The thicker 
collar improves the tool life of the wear sleeve in 
comparison to prior art wear washers. 

10 The present invention is less expensive to 

construct than the prior art as it requires less 
manufacturing cutting steps than prior art wear 
sleeves, does not require a threading operation, 
additional parts or additional assembly steps. 

15 The present invention provides for a wear 

sleeve that can be manually removed and replaced at 
field locations. 

Another objective of the invention is to 
design bit holders that have a preferential failing 

2 0 means that can be more quickly and less expensively 
manufactured than in the prior art. 

The applicant's bit holder and support block 
are designed to reduce undesirable yaw and the wear 
caused by bit holder yaw movement . 

25 Other objects, features and advantages of the 

present invention will become apparent from the following 
detailed description. It should be understood, however, 
that the detailed description and the specific examples, 
while indicating preferred embodiments of the invention, 

30 are given by way of illustration only, since various 
changes and modifications within the spirit and scope of 
the invention will become apparent to those skilled in 
the art from this detailed description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a First 
embodiment of the cutting tool assembly of the present 
invention. 

5 Figure 2 is a front view of the embodiment 

shown in figure 1 . 

Figure 2a is a cross sectional side view 
along lines A— A in figure 2 . 

Figure 3 is a cross-sectional view of the bit 

10 holder. 

.'ii Figure 4 is a cross-sectional view of the 

""I wear sleeve. 

Hi Figure 5 is a perspective view of a second 

L "f embodiment of a cutting tool assembly. 

hU 15 Figure 6 is a cross section of the second 

j„i embodiment shown in figure 5 . 

\»\ DETAILED DESCRIPTION OF THE INVENTION 

The following description is for purposes of 
illustrating the embodiments of the invention only and 
20 not for purposes of limiting the scope of the 
invention . 

Figure 1 depicts the cutting tool assembly 
for the cutting drum of a mining machine. The cutting 
tool assembly in figure 1 shows a cutting tool 16, a 
25 wear sleeve 14, a bit holder 12 and a support block 10. 
The cutting tool assembly is connected to the rotating 
drum by methods well known in the art such as welding. 

Picjuie 2a disclos e s — -in m^r^ <~^e wear 

sleeve 14, the bit holder 12 and the support^iiXociC^lO . 
The bit holder 12 is connected^txi-^i^support block 10 
by a bolt. 18. Th^s^ppSftblock has a bore 22 for 
receivhig^ttle bolt 18. A washer 20 is placed on the 
b aJrCnoad pxiui to inse rting the bolt iuLu a buiu 22. "^ 
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35 



The b ertir is cn readed lnLO a Llu.e exferd~port: 
bore in the bit h£ldei^----3^ tightened to 

wedge tJpj©--^rfTE^holder into position on the support 

The wear sleeve is shown positioned in the 
bit holder in figure 2 . The wear sleeve is friction 
fit in the bit holder bore. The wear sleeve can be 
manually hammered into the bit holder bore by a miner 
or construction worker in the field. In figure 3 the 
bit holder illustrates an aperture 24. The aperture is 
stepped, having a forward end portion adjacent the 
cutting tool, the forward end portion 26 has a larger 
diameter than the opposite end portion 28. Transition 
section 27 between the large bore and small bore is 
tapered at an angle w with respect to the central axis 
of the bore 24. The angle w is between 10-30 degrees 
so that when the sleeve is axially hammered into the 
bit holder the taper helps to guide and wedge the split 
ring portion its fixed position. 

The wear hileeve 14 — io friction fit — -ini-p i-h*=> 
stepped bore. The wear sleeve initially has a cent 
bore of uniform diameter, a split ring portJ-prr'^O , an 
intermediate cylindrical portion 32 an$l^a shoulder 
portion 34. The intermediate portion and split ring 
portions outer diameters are>tfnif orm . The wear sleeve 
is inserted into the bit^fiolder ' s stepped bore aperture 
by the use of a hamrp^r. The split ring portion 3 0 is 
radially compre^ed by the smaller diameter opposite 
end portion JZu as the sleeve is hammered into position 
in the b^t holder. The split ring portion forms 
adequ^e frictional contact with the opposite end 
portion of the aperture. The wear sleeve friction fit 
i ftn hp ^Ril y remoyeci lm annal iy -» n^Mip f -i ^ 

The shoulder portion 34 helps to protect the 
bit holder from axial forces applied by the tool bit 
onto the tool bit holder. The axial loads and torques 
that occur during operation of the mining drum are 
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transferred to the bit holder through the wear sleeve 
collar .34 . 

In oiieexample of this embodiment, the 
forward end portion of the step^Bbfe diameter (A) is^ 



5 1.185" and the opposite end portion of the step bdre 28 
diameter (B) is 1.166". The outside diameter>^(C) of 
the wear sleeve is 1.181" and has an innej/diameter of 
.783". The split ring portion of the wear sleeve upon 
insertion into the bit holder bore ^Xs radially 

10 compressed and squeezed into pos^ixion. The slot 36 is 
approximately .12" inches in width to enable the split 
ring portion to be squeezed/into the smaller diameter 
portion 28 of the step b^re. The split spring portion 
is made from a sprina/like resilient material that upon 

15 insertion into the .Stepped bore becomes biased and 
exerts a radial force component against the bore 
surface. The wear sleeve can be constructed from 4140 
Steel. A resultant axial frictional force component 
exists between the cooperating contact surfaces of the 

2 0 split ri/fig wear sleeve and smaller diameter portion the 

stepped bore. This frictional fit holds the wear 
sleeve in position against axial pulling forces on the 

The shoulder 34 of the wear sleeve protects 
25 the opening of the aperture in the bit holder from 
axial loads and forces applied to the cutting tool 
during mining or construction. The thickness of the 
shoulder 34 in the axial direction is approximately 
0.37". This dimension is substantially greater than 

3 0 the shoulder thickness of wear sleeves and washers 

currently used in industry. The added thickness in the 
shoulder extends the life of the wear sleeve beyond 
conventional wear sleeves currently employed in the 
industry. 

35 Figures 5 and 6 illustrate a second 

embodiment of the present invention. The second 
embodiment shows a standard well-known bit holder 36 
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for mounting the cutting tool. A wear sleeve 38 
similar to the wear sleeve disclosed in the first 
embodiment and shown in figure 4 is inserted into a 
stepped bore aperture 44 similar in construction to the 
5 step bore illustrated in figure 3. The split ring 

design frictionally fixes the wear sleeve in position 
inside the bit holder aperture. 



embodiment is also greater in thickness than prior art 
10 shoulders. Similar to the first embodiment the thick 
collar design extends the useful life of the wear 
sleeve . 



the central vertical axis of the support block, see the 

15 Y-axis. Rotation about the Y-axis occurs in the 
horizontal X-Z plane. Forces are applied to the 
cutting tool tip 16 during rotation of the pick into 
the earth's strata. The resultant forces applied to 
the cutting pick during operation are transferred to 

20 the drum through the bit holder and support block. The 
forces on the tip are not all applied along the central 
axis of the cutting tool . Due to the shape of the tip 
and the irregular shapes of the earth strata in 
addition to 'the axial tool load radial forces are 

25 applied to the tool. The radial force components 

applied to the cutting tool in addition to the force 
that causes rocking, cause yaw and rolling of the 
cutting tool. The amount of yaw and rolling that 
occurs is dependent on the torque applied about the 

30 Y-axis and X— axis respectively. The torque is 

dependent on the radial force component vector on the 
cutting tool and the length of the moment arm. 



The shoulder of the wear sleeve in the second 



Yaw as shown in figure 1 is rotation about 



35 
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groovc 1 9 . *-^p ^^^-^^^ * * t ^^ support b lock 

are oriented at an angle (beta) with respect to t^e 
horizontal. In the prior art these surfaces^afe 
angled at approximately 10 degrees to th^ilorizontal . 
The present design includes an angl£^t5f at least 
15 degrees. The bit holder hasXsurface that forms a 
complimentary angle with thp^xop surface of the support 
block so that the bit hpi^er makes uninterrupted 
contact with surf acex46 . This angle of inclination 
prevents back anjKrorth movement along Z-axis. This 
inhibition o^movement of the bit holder away from the 
X-axis accordingly limits rotation about the Y axis. 
This reduction in yaw about the Y axis reduces the 
ampiint of wear between the bit holder and support 



Tn n dfiirinn to t he n n gl e in r, 1 inn-^i^n nf> 
the top faces 4 6 of the support block and correspond 
bit holder surfaces. The bit holder bore 2^is 
positioned more aft from the central a^is N-N as seen 
in Figure 2a than prior art bit holder bores. The bit 
holder bore location results in/the cutting tool 16 tip 
location being positioned mo3^e towards the aft and 
closer to the central axi^ N-N. The closer that the 
extreme tip of the cutting tool is to the support block 
central axis N-N the /shorter the effective moment arm 
about the central stxis. Hence the torques applied to 
the bit holder az^e limited and hence the resulting wear 
caused by movement of the bit holder against the 
support bloak is reduced. In combination the further 
aft location of the cutting tool and the angled top 
faces of the support block substantially reduce the 
torque applied to the cutting tool and the resulting 
ya>/T The reduced yaw of the bit holder results in 
-^kttiiided life "of tir e bit h older ^ahd support bloc kv 

A r\ Injure J A a Itnrn hnln 17 ig illu strated^ 

that traverses the ^L^n g - th of th e bit liuld ex s lT ank^from 
an ( ppeningon i-h^ f-rrmr — fa^^ t*^ an ^p Q nin g fh Q 
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rearward f =\^** ■ Th^ po-rt- j on of the bore adjacent to the 

rearward face is threaded for receiving boltTin 
The forward portion of the bore is for th^-pirtpose of 
preferentially weakening the block,Jay^reducing the 
cross sectional area along a^plane of the bit holder. 
When abnormally highjle^xis are applied to the cutting 
tool bit holder^-^tflie bit holder will break along this 
preferentially weakened portion of the bit holder and 
prev^rft the support block from being ripped off the 

The preferential failing portion is easily 
constructed and does not require an additional 
manufacturing step. The preferential failing means is 
formed by drilling a bore from the forward end of the 
bit holder to the rearward end of the bit holder. 



